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SEPTIC TANK METHOD Og SEWAGE PURIFICATION.
Of the many rapid advances made along engineering lines during 
the past twenty-five years, those along the line of municipal im­
provement are the most important to mankind; and first in import­
ance are sanitary measures. One of the newest and most promising 
methods of disposing of the wastes of municipalities is the septic 
tank prdcess of sewage purification. Before taking up a discuss­
ion of the process a brief review of the principal methods of sew­
age purification will be made.
REVIEW OF DIFFERENT METHODS Ov PURIFICATION.
Sewers or drains for carrying ground water have been in use 
for thousands of jrears, but in modern times no sewage of an excre­
ment al nature was permitted in them until well alomg in the present 
century. As civilization developed and towns or cites located up­
on the banks of streams or lakes increased in size tl]& method of dis­
posing of the wastes of the municipality became a serious question.
It was but natural, therefore, that the underground drains should 
suggest a solution of the problem. At first the sewers were construct­
ed to discharge directly into some body of water. As towns and 
cities increased in size the demand for a public supply of drinking 
water increased and in many cities the only practicable way was to 
take the water from the very stream which was receiving the sewage 
of some town farther up stream.
The drinking of 3uch contaminated water was followed by the
53833
breaking out of certain diseases, and toy other injury to the health 
of the community in general. Hence a more complete method of puri­
fying sewage other than dilu tion became a necessity in such cases; 
and in other localities the nuisance caused by discharging sewage 
into streams called for a remedy. Several different methods of dis­
posal or purification have been tried with a considerable degree of 
success.
DILUTION. The simplest and most elementary idea was to dis­
charge the sewage directly into some body of water where a consider­
able dilution took place. The installation of such a method of dis­
posing of sewage must necessarily depend upon the amount of dilut­
ion which may be had and this of course depends upon the location 
of the town. Several authorities have stated that the minimum 
dilution should be 150 to 200 cubic feet per minute for 1000 peo^ 
pie. Numerous towns and cities have a less dilution than this but 
it is safe to say in preparing plans for a system by dilution that 
it is not advisable to consider a smaller value than 180 cubic 
feet per minute. Seaport towns are particularly well located so 
that dilution may be employed to advantage, sea water is not used 
for domestic purposes and the only drawback would be the odor due 
to congestion of sewage at the wharves. The matter of cost of an 
outfall is the main consideration for such a town.-
BROAD IRRIGATION. In dry arid countries the broad irrigation 
system seemed to meet with favor, for numerous reasons, the prin­
cipal of which was the irrigating of farm lands during the tine of 
crops. The manural quality of the sewage is also an argument in 
favor of this method. However,broad irrigation is not generally
a.
applicable. The irrigation of a farm is of no consequence where 
there is sufficient rain-fall. At these periods the sewage must be 
discharged somewhere, hence some other method in connection with the 
irrigation must be used. The efficiency of broad irrigation varies 
somewhat owing to the quality of the soil, light sandy loam being 
much better and giving a much higher purification than a retentive 
soil such as clay.
INTERMITTENT FILTRATION. The intermittent filtration method 
of sewage purification is one which has been quite successful in its 
operation under certain conditions. As the plants are generally 
constructed, the sewage filters through the soil of a series of beds 
which may or may not be under—drained. These beds are simply small 
areas enclosed in earth dykes, upon which the sewage is discharged 
periodically. Of course to use this system the soil must be light 
or rather sandy to give good results. Where the soil is not adapt­
ed to such a method, special beds are constructed of sand and gravel, 
burnt ballast or coke breeze superimposed upon an impervious bottom 
and well under-drained. The process of purification is rather a pro­
cess of nitrification than of oxidation although it is performed by 
the oxygen held in the voids of the filtering material. The beds 
are allowed a period of aeration after each application of the sew­
age.
According to the Lawrence experiments the efficiency of inter­
mittent filtration is about 90 to 95$ but it is doubtful if on ord­
inary beds such a high efficiency could be obtained.
CHEMICAL PRECIPITATION. This method consits in adding chem­
icals to the crude sewage, allowing the sewage to run into open or
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closed tanks through which it flows with such a slow velocity that 
the substances which have been thrown down by the chemicals subside 
leaving the supernatant liquid as it runs from the tank free from 
any suspended matter.
Considering albuminoid ammonia as the basis of purification, 
an efficiency restating from this process of 90^ for suspended and' 
10^ for dissolved may be taken as general average values.
At East Orange the cost of operating the works was about 56 
cents per inhabitant per annum. The population was estimated as 
14500 while sewage from but 10000 was treated.
BIOLOGICAL PROCESSES. 1. Bacteria Tank. This method of puri­
fication is a comparatively recent treatment. The first plant put 
in was at Sutton, England, by Mr. Dibdin. It consists of an open 
tank filled with coarse burnt clay ballast. The sewage is turned 
on this prepared bed, the large size of the material allowing the 
suspended matter to enter well into the interior rather than to re­
main on the top in a layer. The decomposition is performed by 
bacteria in the presence of oxygen. The effluent is discharged 
into coke breeze filters which complete the purification. All the 
organic matter being liquified, or left as -an- ash in the coarse 
filter, passes into the coke beds where a nitrification process 
takes place through the agency of the oxygen held in. the openings 
or voids of this fine material. The effluent which is finally dis­
charged is quite pure and may be discharged upon the land or into 
a small stream without fear of polluting the potable waters of that 
locality.
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<3. Septic Tank. This method of purifying sewage operates under op­
posite conditions from the Bacteria Tank. Liquification in the pre­
ceding process takes place in the presence of light and oxygen, 
while in the septic tank process the liquification takes place in 
a covered tank from which light and ventilation are excluded. The 
action in the tank is a de-nitrification rather than a putrifica- 
tion. Nitrogen being given off in large quantities as free nitro­
gen marsh gas, and free and albuminoid ammonia
#History. The first account we have of the use of the princi­
ple of the septic tank describes a plant constructed by a Frenchman 
named Mouras about 1860. This was a covered tank into which the 
crude or raw sewage flowed comingout at the other end as a clear 
liquid. This first tank was called "The Automatic Scavenger" and 
is described as a mystic operation. From 1892 to 1895 several 
small settling tanks were constructed, one at Amherst, Mass., one 
at Oberlin, Ohio, and one at Urbana Illinois, and several others 
scattered out through this country. These tanks were designed simp­
ly to arrest and hold back such suspended matter, organic or other­
wise, as would settle to the bottom if given a chance. The tank 
at Urbana Illinois was designed and installed by Prof. A.N.Talbot 
in 1894. Hi3 experiments and observations on this tank indicated, 
that some other action other than mere sedementation took place, 
and with this in mind and similar evidence from some of the other 
settling tanks he designed the Champaign septic Tank in 1895. in 
January of 1897 Prof. Talbot published his views on the subject ,
probably the first on the Septic Tank in this country. In March 
# SEE Eng. News, April 15, 1882.5^
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of the same year appeared an article by Mr. Donald Cameron descrip­
tive of the septic tank he had just installed at Exeter, England. 
The Exeter Tank is very likely the first tank designed and con­
structed for practical work to operate strictly on the Septic tank 
principle.
EXETER TANK. The present Exeter tank is the out-growth of • 
experiments conducted on a small scale at Belle Isle, Exeter.
This small tank treated the sewage, from lfiOO persons so satisfact­
orily that Mr. Cameron designed the present Exeter Tank to dis­
pose of the sewage of the entire town of Exeter. These works were 
designed for a maximum flow of 82000 imperial gallons or 96400 U.S. 
gallons per 24 hours. The installation which embodies several 
improvements suggested by Mr. Cameron's previous experiments, 
consists of one covered tank 64 feet lOinches long, by 18 feet 
wide, and with from 7 to 7 feet 9 inches depth of water. It also 
includes five filters four of which form the working set, one 
being held in reserve to permit each filter in turn having a per­
iod of rest. The sewage flowing into the tank is subjected to 
no screening whatever, but is lead directly into two grit chambers 
10 feet deep, the inlet pipes going down five feet. The velocity 
of the sewage is here checked sufficiently to allow of the sed- 
ementation of all road grit and the like, while the more easily 
suspended matter is discharged into the tank proper. The effluent 
flows out the opposite end of the tank and is discharged into a 
gage well, from thence it is conducted by an automatic arrangement 
of valves to the filter beds. These filters have each an area 
of80 square yards and a depth of five feet. Four of the filters
are made of broken furnace clinker while the fifth one is made of 
broken coke. Each filter is well underdrained,the filtrate discharg­
ing into a receiving well. The doses of effluent are applied in-fcer~ 
mittently by automatic valve connections.
URBANA SETTLING- TANK.
Urbana is a town of about 5000 inhabitants and has about 5 
miles of sewers. The University of Illinois is connected with this 
system. These connections and those of the town make a flow of 
that of a town of 3000 fully sewered. As was previously stated, the 
Urbana tank was constructed in 1894 simply as a settling tank where 
organic or inorganic materials, either heavier or lighter than water, 
will be retained by reason of the slow velocity of sewage through 
the tank. The tank is 22x5 x5 feet and is built of brick laid in 
cement mortar. It has a flat wooden cover, which rests directly 
on the walls of the tank, and which to a certain extent excludes 
light and ventilation. Upon investigation Prof. Talbot came to the 
conclusion that the action of the tank involved a change in the 
organic matter far beyond a mere retention of the solid3 and that 
there was a considerable degree of purification, the matter retained 
being considerably changed. It seems that those settling tanks where 
a nuisance is created are those which by their construction are ful­
ly exposed to light and ventilation.
T
CHAMPAIGN SEPTIC TANK.
SEWERAGE SYSTEM. AT the tine the tank was designed Champaign 
held a population of about 7000 to 8000 people and the street drains 
which were used as sewers, without authority of law, discharged , 
directly into Boneyard Branch, a small stream which flows through 
both cities, and finally empties into Salt Fork Creek about a quart­
er of a mile north of the Urbana business center, a condition which 
caused an intolerable nuisance through the two towns. From 1895 
to 1898 twenty-four miles of sewers were constructed. At the present 
time there are from 9000 to 10000 people in Champaign and the loca­
tion and number of house connections indicate that about 3000 people 
are tributary to the sewers.
DISPOSAL GROUNDS. The sewerage system includes an out-fall 
sewer about 12000 feet in length, through the city of Urbana, to a 
tract of land 12 acres in area situated east of the east city limits 
Urbana. This land was purchased for use as disposal grounds and 
to confine within the Jurisdiction of the city of Champaign any 
possible nuisances which might at any time be created. Salt Fork 
Creek which farther up receives the discharge of Boneyard Branch, 
flows through the entire length of this tract.
DRAINAGE AREA. The bed. of this creek through the disposal 
grounds is aDout 20 feet in width and discharge varies considerable 
during the year. The drainage area, comprises about 55 square miles 
of prairie farm land. The average annual precipitation for this 
section of country is 36 inches with a precipitation for the three 
months July, August and September of from 2 to 6 inches, At this
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time of the year the ground is frequently dry and parched and it is 
doubtful if more than 10$ of the rain-fall reaches the stream. The 
slowness due to the large area drained, with which the water is con­
centrated in the stream,gives a very low discharge in cubic feet per 
second past the disposal grounds, it is safe to say from past ex­
periences with this stream that the ordinary summer dry weather flow 
would not exceed 3 cubic feet per second and that frequently the 
flow would be much less; in fact the stream has been known to go 
dry and remain in this condition for several weeks.
SEPTIC TANK.# This small flow during the summer months pre­
cluded all thoughts of disposal by dilution. The results with the 
Urbana tank and the necessity for keeping the cost of construction 
and operation low were the principal reasons for the design in 1895, 
and construction in 1897 of the Champaign Septic Tank on the City', s 
disposal grounds. The works consist of a brick building, with heavy 
wooden windows and doors, which nearly exclude light and air, inclos­
ing two concrete tanks of monolithic construction each 37 feet in
upper |x»rf cftfye
length by 8 feet in width with 5 feet of water. In the^tanks are 
three partitions, two of plank and one of concrete. Just outside the 
building is a valve chamber in which three valves controlling the 
direction of flow, are placed. Two of these valves admit the sew­
age to the tanks, one to each, so that one or both tanks may be 
working, and the third opens a by-pass, through which the sewage 
may be discharged into the stream direct, should it be necessary at 
any time. Across the middle of the tanks two railroad rails were 
placed upon which is secured a Centrifugal pump, with which the 
#See plate I.
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sludge is removed. This pump is driven by a small vertical engine 
and boiler located in onecorner of the building. The suction pipe 
for the pump is a 5 inch flexible hose, and the discharge is a 4 
inch iron pipe which carries the sludge some little distance from 
the building where it is discharged into a shallow excavation.
The effluent passes over a weir, the full width of the tanks into 
an outlet channel and thence into the stream.
OPERATION. The sewage enters the tank and by reason of the low 
velocity a retention of the solids in suspension is effected, the 
heavier matters settling to the bottom, the lighter floating to 
the top, a large part of the total amount being thus retained in the 
first compartment. Much of the suspended matter is of nearly the 
same specific gravity, as water and hence the sedementation and 
rising to the surface of such particles require some little time, 
and such matter is found in the second and third compartments.
The scum has a heavy matty appearance, and, from the writer's 
observations and experiments, has two noticeable distinctions in 
the different compartments.
1. The coarseness or size of the particles and the thickness 
of the mass decrease from the first compartment to the fourth, 
where no scum is formed and where the liquid is generally so clear 
that the bottom is easily seen.
2. The decomposition is more advanced in the second compart­
ment than in the first and still more in the third, decomposition 
being complete when the last compartment is reached.
Another condition which has appealed to tthe writer is that 
there seems to be a decomposition in the first compartment which takes
II.
place throughout the whole depth. It is also the writer's opinion 
that the partly decomposed particles at the top lose their buoyancy 
and slowly settle. Upon reaching the bottom further action takes 
place and the gases of decomposition are liberated attaching them­
selves as small bubbles to the particle and causing it to rise.
Upon reaching the surface, the gas frees its-self, escaping into 
the building, and the particle may become attached to 3ome of the 
larger floating mass and undergo decomposition on the surface for a 
while, but it eventually reaches the bottom where the action contin­
ues and the particle again goes through the rising process. This 
continual rising and falling in connection with the tank currents 
cause the particles to pass through the second and third compart­
ments respectively where different kinds of the anerobic variety of 
bacteria thrive and. by their action the particle reaches the fourth 
compartment as an inert ash. The organic constituents being liqui­
fied pass off as a clear odorless effluent.
ATTENDANCE AND MAINTENANCE. The works need no attention 
whatever except to remove the sludge periodically. During the past 
year the works only required two men ten days, eight days being used 
for sludge removal. The other two days for repairing damages caused 
by unusual high water in the creek during the early spring of this 
year '99.
EXPERIMENTAL RESULTS.
COLLECTIONS OF SAMPLE. Before beginning the discussion of 
the experimental work a brief recital of the method used to obtain 
the sample may be of interest.
The crude sewage was obtained from a manhole about 400 feet from
IE.
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the works. To collect samples which would repreasssent as nearly as 
possible the sewage then flowing, a cylindrical vessel with a remov­
able bottom was used. This vessel was twelve inches long and ten 
inches in diameter.
To collect the sample this vessel was placed 
in the sewer, bottom removed, and the sewage al­
lowed to flow freely through it. Then the bot­
tom was quickly inserted into the down stream end, the sewage which 
was flowing at that instant being held in the can, and the collect­
ion was emptied into a large pail. Three such dips were taken,the 
operation covering about three minutes. The two gallons thus ob -
tained were stirred up throughly and from this mixture the pro­
portion for the composite sample was measured out. This is believed
<xv'e K'a-geto have been a good sewage sample of the sewage flowing at that
tine. The samples of effluent were obtained just as it passed
J
over the outlet weir. These samples were generally taken five or 
ten minutes after the sample of sewage.
A number of simple samples were taken at first but nothing of 
value was obtained from them except a determination of a relative 
strength of the sewage at different hours during the day. To de­
termine anything positive about the efficiency it became necessary 
to take a composite sample, made up of proportional parts gather­
ed hourly for 24 hours. This was done and the results are given in 
Table iv. Samples on only three days were taken, however,owing to 
the great inconvenience caused by the location and interior accom­
odations of the works..
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CHEMICAL EXAMINATION. The analyses of the sewage and effluent 
were made in the state Water Survey Department by Mr. Millar, Chemist, 
under the direction of Dr. A.W. Palmer, Professor of Chemistry.
In discussing the amount of the purification only three deter­
minations will be taken up, oxygen consumed, albuminoid ammonia, 
and total organic nitrogen. .
Oxygen consumed refers to the quanity of oxygen required to ' 
oxidize the organic matters present in the sample, it generally 
is taken as a fair indication of the amount of organic matter con­
tained, but is not necessarily so.
Albuminoid Ammonia represents the nitrogen contained as am­
monia in varios organic or albuminoid substances which exist in the 
unreduced state in sewage and many waters and is the recognized 
basis for estimation of sewage purification. Albuminoid ammonia as 
well as free ammonia are reduced, by decomposition to nitric acids 
and nitrates, passing through the intermediate stages of nitrusA
acids and nitrites. The presence of the latter compounds in large 
quanities indicate that decomposition is going on to a more or less 
degree. The presence of the two former compounds shows that more 
or less of the organic matter has entirely dissapeared. The higher 
the nitrates and the lower the nitrites the more complete the puri­
fication and the less danger to health occasioned by the use of the 
liquid. It is necessary then with sewage decomposition to have the 
albuminoid ammonia reduced, together with free ammonia and nitrites 
while the nitrates are largely increased. This is just what happens 
in the tank, as is shown by the analysis of the three composite 
samples in the table of efficiency of purification. Total Organ-
14
ic Nitrogen is the total amount of organic nitrogen as determined 
by the Kjeldahl process. The values have no numerical connection 
with the other nitrogen values.
A briefer table showing more readily the efficiency of the tank 
is Table V . . Average Efficiency of Purification. This table gives
the average efficiency for the three determinations in terms of 
oxygen consumed, albuminoid ammonia and organic nitrogen in solution 
and in suspension.
TABLE V. AVERAGE EFFICIENCY OF PURIFICATION.
Oxygen
consumed
Suspended Soluble Total.
93.5 21.6 78.0
Albuminoid
Ammonia 94.9 18.8 87.4
Total Organic 
Nitrogen 94.4 11.0 84.6
ihese results are what may be termed cold—weather averages since 
the temperature of the tank liquid remained below 54° f , a condition 
which is not conducive to excellent bacterial^action. Many purifi­
cation works, operated by the processes described in the first part 
of this paper, will give efficiencies for suspended matter as high 
as those obtained in the septic tank, but only intermittent filtra­
tion and the Bacteria tank will remove more than 15$ of the matter 
in solution. It was with special interest that these results were 
obtained, for by reference to table IV under date of Nov. 22, it is 
seen that an efficiency of 37.5$ was obtained for albuminoid 
ammonia in solution; a much higher value has been obtained by any 
other process of purification other than those just previously men­
tioned.
Cold weather checks the working of the tank. This is shown by 
the low percentage of purification for February, when the temper­
ature averaged 47°F, the efficiency for the suspended matter re­
mained high^however;showing that this part of the operation was not 
handicapped by the cold, the percent of soluble matter removed alone 
being affected. It seems quite likely that with warm sewage say fror
60 to 70°F. a higher efficiency for soluble matter can be obtained, 
than any of the present analyses give, while that for suspended mat­
er would remain at its present position or from 90 to 95
BACTERIOLOGICAL EXAMINATION. The data obtained for this in­
vestigation was not as complete as desired, hence no direct and con­
clusive statement can be made as to the number or hinds of bacteria 
in the sewage and effluent. The observations which were made during
cold weather when the temperature of the sewage in the neighbor­
hood of 49°F, gave an average of 100000 bacteria per cubic centi­
meter for the sewage and 5000 for the effluent.
SLUDGE. The sludge is a black muddy looking deposit which is 
the result of the action of the tank. It is composed of the inorgan­
ic matter in suspension and the inorganic ash,resulting from the de­
composition of the organic solids in the sewage together with a small 
amount of organic matter.
To obtain the sample for analysis a two inch pipe five feet long 
was used, the lower edge having a chisel-shaped edge as shown in the 
sketch and in the upper edge a receiver and if inch 
valve. To collect a sample the valve was closed 
tightly, the pipe was lowered until the bottom of the 
tank was reached. The valve was then opened, the 
water pressure forcing the sludge up into the pipe 
without admitting water. The valve was then closed and the pipe 
removed. Upon opening the valve the sludge easily passed, out the 
bottom into whatever recepticle was being used.
In September 1898 two analyses of sludges were made from sam­
ples taken the same day. Sample I was from compartment No. 3. while
17.
sample 2 was taken from compartment No._2. The analyses were made 
by Mr. Stark, also of the State Water Survey.
TABLE VI. SLUDGE ANALYSIS. Sept. '98.
Water
Sample 1. Sample 2.
61.22$ 60.66$
Organic Matter 4.72$ 4.70$
Ash 33.98$ 34.64$
This analysis shows that the moisture in the sludge is far less 
than what is ordinarily obtained by the chemical process. The small 
per cent of organic matter as compared with the total amount of solid 
matter indicates that the reduction of the organic matter has been 
quite complete. The ash, which is the main constituent of the sludge, 
is an inert material containing but a small amount of organic matter.
cutler
In February 1899 duting unusual coidAa collection of sludge 
was made. An analysis of this to determine its manu^al qualities 
was made by Dr. C.G.Hopkins, Chemist of the Agriculture station of 
the University of Illinois.
TABLE VII. SLUDGE ANALYSIS. AVERAGE VALUES. Feb. '99.
Per cent 
in fresh sample
Market price 
per ton. Value of sludge per ton.
Moisture 59.67
Total Nitrogen 00.26 $3.00 $0.78
Water Soluble 
Potash 00.03 10.00 0 ♦ 03
Total Phosphoric 
Oxid 00.22 8.00 0.18
Total market value per ton $0.99
In the three determinations on the sludge the per cent of 
moisture remained about the same showing the uniform consistency of 
the sludge. The value of the sludge was computed from the prevalent 
market prices of the pure fertiliser, given in the second column of 
the table. The low price of 99 cents per ton prevents the sludge 
being sold as a dressing for gardens or fields but it makes excellent 
material for lawns or where filling is necessary.
The quantity of this material removed, as compared with 
that from chemical precipitation is considerably less, a careful 
estimate of the quantity of sludge removed from chemical precipita­
tion works was made,as well as for the Exeter works,as a comparison 
with the Champaign works. The Champaign tanks were pumped out four 
times during the year, during which time about 90,000,000. gallons of 
sewage were treated. This figure does not take into consideration 
the large quantities of ground water, which at times was four to five 
times the normal sewage flow.
Table VII gives the comparison of the sludge removed from the 
Champaign tank with that from the Exeter and chemical precipitation 
works.
TABLE VII. COMPARISON OP QUANTITIES OP SLUDGE.
Chemical
precipitation. Exeter Tank. Champaign Tank.
20 to 25. 1. 4.
This table represents the amount of dry sludge (moisture evap­
orated) in cubic feet, removed per 1,000,000 gallons of sewage.
GAS. The analysis of the gas, which is one of the products of 
the decomposition, was made by Dr. A.W.Palmer, PProfessor of Chem­
istry of the University of Illinois. The samples of gas were gath­
ered as follows:A large glass bottle was filled with water and into 
the mouth of the bottle was inserted a large funnel, the whole being 
then placed under the liquids in the tank with the funnel end down­
ward. The tank liquid and sludge were then slightly stirred causing 
the gas to be given off more rapidly. The funnel gath­
ered the gases and admitted them to the bottle displacing 
the water within. When all the water had been displaced 
by the gas the bottle was sealed under water, 
v The analysis was made by the usual gas analysis meth 
od, and the results are given in table VIII.
TABLE VIII. GAS ANALYSIS.
Constituents. Chemicalformula. Per cent by volume.
Carbonic Acid Gas C0£ 10.72
Free Nitrogen 27.77
Marsh Gas oh* 55.28
Ethane 6.25
The large quantities of marsh gas make the whole highly in­
flammable. If the tanks are slightly disturbed and a lighted match 
applied to the bubbles, which rise in large quantities, they at once 
ignite and burn with a pale blue flame so long as continues to
rise.
eo. 4
CONCLUSION
In' summing up the results of the investigation it seems to the 
writer that the septic tank process will eventually be recognised 
as the safest as well as most economical method, both for first cost 
and maintenance, for dealing with sewage, for small towns, say up
to 50,000 inhabitants where complete purification is not necessary
1 )
and hence it is especially adapted for towns located on the banks 
of streams whose flow is a very uncertain quantity.
Where complete purification is required,intermittent filtra­
tion must be used in connection with the tanks, but this is also re­
quired for any of the other methods of purification.
For most efficient service it is evident that the capacity of 
a tank should be larger than the Champaign tank. This increase in 
size would admit of the sewage being retained longer in the tanks. 
The Exeter tank has nearly three times the capacity of the Champaign 
tank, but deals with only about one-third of the sewage of the lat­
ter, but this is probably excessive large.
Taking it all in all the champaign tank is doing remarkably 
well. The complete cost of installation was about $1500.oo and the 
rest of the mainte nance is practically nothing. It is with pleas­
ure therefore that the writer advocates the septic Tank where an 
efficient and comparatively cheap sewage disposal works are demand­
ed.
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